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(54) SYNCHRONIZING SEMICONDUCTOR MEMORY DEVICE WITH POSTED CAS 
LATENCY FUNCTION, AND METHOD FOR CONTROLLING CAS LATENCY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To execute a posted 
CAS instruction by providing'this device with a 
1st shift register for delaying a column address 
by the prescribed number of clock cycles, and 
a means for giving the 1st shift register a 1st 
delayed clock control signal containing 
difference information between RAS-CAS 
latency and a minimum clock frequency 
difference necessary for executing a 
row/column access instruction. 
SOLUTION: a 1st shift register 103 delays a 
column address CA by a delaying lock 
frequency TD1 =(RLmin-CLmin)-RCD and 
supplies it to a column decoder 1 09. RLmin and 
CLmin represent the minimum numbers of clock 
cycles necessary from application of a column 
access instruction up to output of a memory 
cell data, and RCD means the number of clock- 
cycles from application of the row access 

instruction up to that of the column access instruction to the same bank. A 
counter 1 15 supplies a 1st delayed clock control signal DRCD containing the 
difference information between RCD and (RLmin-CLmin) to the 1st shift register 
103. 
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[ tmm 3 ] . la ta^ifflcT) p >>'x 7 <± . 
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7 h b 'JX 9 Wm-th U i?X 9 b . 
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OfciBg&ifliE? p 7 9m j 5<F>&>h9 u*y9ffim 
MCL, in tL, BulB^P-y^fl^^|S|K8$tl-cajK 

^ * y ^M<50 c A S 5 r y i'SiJWttf&tc *» v . 



mn£~e?>mz9 o v 7\m<r>? u~y? jgjwscoR c d 

buIEp ^ T ^ -fe X^coEpjD*^MfBb y ^ r y 7° AH 

*-^S*i*4T«)iSB^ p -y ^ffi^^ p -v9f$ffl 

mcr> R S E S-SSart S SPs b i . 
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S) ttt 1 ), flWtli »f7FCAS7t>yi 
flg^ffll^Jt S D R AMRXfiC A S 5fy y$W*StM 

[0002] 
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T ^ *^^CD9IJDA> ^ r- 9tfft}} 2ti&£ X'COZil 
■ftlcO^T-yy (Latency) SriJiW 2.^^11 

p^r^-fex#^'epin§iiT*^fiin 

Wf" — ^ tf&j) $ i T-iOfhgP P -y ^ (i^-CO ? P y 
7JH»!m2rRAS7f y> (WT. RL) fcU 

h $ T'<Wm9 P 7 ^ o 7 ? Sr C A S y 
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!(5 ) 0 0 0-276877 ( P 2 0 Q 0 - 2 7 :$8 



[00 04] bZ.bt\ SDRAMMf|,yXfA 
tfcWt. -eiOttlg&|S]±S-ttl»^C(i, RCD, in 
^'RCDi^i^ (RCD<RCD B1 „) -f& 
irk. «f 7KCAS5fyy (PostedCAS 
Latency) <7>i§-£Ci r'-^^'IE^Hm^l^"^ 
«f£#a£ii&, ^5r;b^ RCD<RCD„ iD ^ 
^l>Kn D n cOtt«IT'£>S RLSRL, in satjg. L&WlHT 

yS/«0«^fcRLSRL Bin *j(tJ£-tifcftt:tt, CL 

[ft4] 

CL>CL, in + (RCD, in -RCD) •■• (4) 
[0005] 

[»|i»MU 3 fc-tSSSl tfefciDSDRAMfc&i 
^Tti. RCD. in -RCD<OtV^?tf±«?r^L 

T, MRS) ^tiOCL«ft/NiCL min S:Mf-r 

f y KCA'SUQBTtt, S (4) H^HioC, 
( RC Dmin — RCD ) IMC L. iB *Mfc»-9-Cl-vS: 

f ttuf . 5tti:*ssE«fiaau t - « *> 5 f - > ^ *tj 

S#-#*sfifi.|,J: a^SDRAMSt/MixSrfflv^T- 
[0006] 

6SDRAMj&*fH*$il£. *»SDRAM(±, *° 

xtvkoas «an"cc a s $■ s * & acs«riffliE 

'#S*^fiTf4. t&i>*>, (tRCD min -tRC 
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V^i. ifc, ^fl^cDM'y^ll 'KRVWIZWilZtl 
&$>mM(F>*^)-t)Vfrt 3 m$L%tl&> ^LTSDRA 

mji io^s>i?4i(c^-^^ii,^l:fil<7)^ ; Ey-ir;^ 
£ o <7r 3 - ¥ Zlt L X MiR S ixh ficD* ^ U -fe ;ut> 

iiS. £33S*4 vf-d *7Af3-/?:^L 

T-?ll tH^A'-y7rS-^LTJ'ha5Ktti^$iX-l.. S 
DRAMc7)tii^ibff«, tmfre>xfiZtL$?w?m 

[0013] 

H HI *%BBW» 1 SOm^ i SWf 7 FCAS7 

"i. H4»wi, *%Hjtia6i»sig*%LT$)^„ lai 

fc#JKWSi:. 3SllSit0lfcJ:&SDR.AMIl ijv-l* 
7KWAMN10 2. Sly7H/^n0 3. 

*7Afn-^i 09. i i s&t^x^y-t;!- 

i 0 5£-£tf. 

[0014] 'J -te;UA>? l o 5(1 fr&ttfW-E 

w $ tih %mm* t u -t/i-^ kfMS ( i z. x- . 

(1 ffiUhl-oiOA'y^^^-f )\ *5Af3-^ 
1 0 9(1 7^'J^Ay? l o 5£>#|£j8$W-!)-. * 
WKb^A/iaNl 0 211 ^=&u-b;w^y^ 1 0 
5 «?IJ SrilJK-t 6 * 5 A7 H C A £gff-f S . 1 
y7M/^10 3li, *5A7F^A*SN 1 0 
2Sr^-tTA^$ii&*7ATHlx'^CA$:g®^n-y 
?JSBffl$tTD imm^XtiyJ*^-? 1 0 9ttt 

TDl=(RL, in -CL,h) -RCD - ( 5 ) 
[00 1 5] ii-C, RL„ in ll n^T^-b^^O 

CL, io li, #JAT?-kZlSfl<£<7)mafrt>X : tV-t>l< 
0)7-fWlHj}ZtLi,<mz&gZ?pv ?imC LKC9 

«Mv?n'y?jgj»ft£*ir$\ 4£RCD(1 H~wC 
vnzftLWT ? -feX^^EPJn*^ * 5 AT 7 ^ X 



fo<%<nmia&X'<0? n 7 LK<7)7n y 

[ 0 0 1 6 ] 111 ^ 7 YWX9 10311 AftWMte 
^MOl/y^^l03a. 10 3b. 10 3c£.t/"7 
/H-7V7-9-1 OSxSrftfil-ti.. l->;'7? 1 0 3 a. 
103b. 10 3c«B5ijH««E$<t. 7n-y?^C 
LKtCJS^LTA^J$ixl.^7^TKlxXCA^Ii^iI 
lot, *7A7Kl/XCA(i. ^Oy^CL 
KcO 1 7 u -y ? y'X ? iciM^ftS . 7/Wf-7° 
l^-fl 0 3x(i *5A7K1/XAMN 1 0 2&tf 
miia^^'X^ 1 0 3 a. 103b. 1 0 3 c Ott^f!-^ 
£AAfi#fcU ti*7V9l 1 sa^ifcfcSiiSs&lg 
B>ov^*WHi#DRCDfc«1PLTaH!S*i4 1-3 

l/y'X^ 1 0 3fc*£ilS.uyx*<3jft&ffc^|g?& 
.4 (C-Tfl ttL3o<01^*X:?tf);&*jjr$-) . Jf 
^U^MCiSt. l/^^103a, 103b, 
1 0 3c(iD7'J-y7°-7O'y7°T'$)-5,o 1 1 

5{4RCD^!iWLT. RCD t (RL» in -CL lin ) 

^•DRCD^Igl y7 hlxix'X^ 1 0 3^V/l^f-7V^ 
m 0 3xtMt5. (RL min -CL min ) Offiti. 
MRS^LTSDRAM 0>*|*&» A^ffiT* & . 
t?7>-^ 1 1 5i0p»:-?^T(±. H2*#WLT^ 

[0017101 iz^tifz i. o iz^ m l lOmtcJ: & 

SDRAMI1 -tyxryri 0 7. SS2>-7M^> ? 7. 
^1 1 HVVvy7rl 1 3££&CJMW&.'-te>';% 

rxri o 7(±. b*«y h^-f y^ffiTjSixS^t'J^ 
/UO-r-^Srjgig-fS. ^j^M^t.^! l l«. 
X t 'J ^/UOtitf] r- ^ t C L. i n 3t'tt3i ^-tirT^' -y 7 
r 1 1 3tfi3&tS. S2y7M/y^ 1 1 111 SI 
ly7M/j/'X^103 tt.I(al3I-<7)fllfi£RWfflSftS 

fctf. v^f-7-1^^-9-1 1 1 x{±CL min t: 

x^xmrnztiz. 

[0 0 181 A' 7 7r 1 13(4. S2lI^n 7 ^W 
fi-f-PTRSTC^LT. sB2y7hVy^ 111 
Oifcfjfl^N 1 1 2SrSg^07 ^fflSBRTD lfe'tfjl 

^t^-v 7 r y vT'-rs. Lv^aswc 

Xht, SDRAMti, A' 7 7r 1 1 3**J»t**2 
)BE?Pv?tt*Hf£RTRST£»£S-££A>y77 
«HHS1 1 7*S^KA«W-*. A',7r««3l 1 7 

<^i¥«cov^ii, a 3 zmkirxmmzfflftth . 

ANDt'-M 1 9(1 H2i:l^31oH^Tf*i4-ri> 
77«7yr -f y^'t?±[f^QRCD Z Etc J; oT-f 7' 

/usfiT. 7vv7m^cLK\,z$&Lxii?j>.mmm 

^PCD^m^^h. ij ~> A^lJfPff P C D E N 
[00 19] 02(1 HlO^^y^ 1 1 5££#Wt= 
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it. 9^>tl f 7>9 20 1, U=JX9203, 9xi-,9 
0J»g|52O5. »a»207&VRCDJ|®|520 9t 
ifltl.. ^^^^2 0 111 (RL oin -CL 
min ) «Hrrft6RCD Bin *AAL, 7xiv7UW&2 

0 5«tli^fi#T-$)l»m 1? a y 7 WMS^C K C O N 

1 KJMBf LT . RC D. in *>fe 1 -for? 'J *V t- Stl 
&tf£^&ai:/ifi^QRCDH&£S'liS. W^x^ 

2 0 3(4. 0 l?)tB7JfI^QRCD£ 
WOM2-0 7 <7)\!&J)mxhhW,2 7 n -y ?3ii|»t^C 
KCON2t(S^L-C^$-tt. *lSS?n-y$MB«| 
ft-^DRCD^mi^-7M-yx^l0 3 (EH#BS) 

[0 0 20] ^n«y^*JfflSS2 0 5(4. n^7?-feAife 
<frtf>&£K: J: -5 T 4 *- 7> § ixT . 9 n y ? ft^f C L 
KtciBg^t&S I/O7 ?MWI-^C KCONl^/') 
y*')y5'2 0 1(»l,„ 9u-,9®m&205 
(± s 9^yi}^V92Q liOaj^jfi^-QRCDcoffl^ 

"0" fc^r&fcSfcf^'xx-y^S^iS. ff4-U.< 
(4. ^n^«Siai2 0 5li. -f yA^?2 0 5a#tf 
ANDy-h20 5b*»&ailftSfl*. ^a'-^2 0 

5 a(4. r^y#^y? 2 O 'lcOtfi^fl^QRCDcOffi 

0 " k SrSWtvw "tiSttfl^*^ ^ yf- 4 y ^ 

jHE^QRCDZE£Kfi§-£S. L"C AND y'— 
20 5btt, P>/7?tXffPR, ?D7^i#CL 
KAlf-f 2 0 5 a'OjU^^N 2 0 6 

L7SSl?Oy?ffl^^CKC0Nl 

o^r^-fexft^PRji, d^t?**^** 

T. »l^n^(MffiHi#CKCONUi. a^T9-t 
Lfcftfc^Q -y 9\mc L K43f£?g-f & . 

UpL^, |Sl?n-y?iMWS#CKCONi«. 5>' 

0 l^a}^fS-§-QRCD^"0"t^'>T 

[002 1 ] U*»U By'D?774rX#^?fe££ft 

6 i . U -fe y h$l|ffl)gl5 2 1 1 n&Jim PR SE T**S 
tttt£;?X. 9 i y>f7>9 2 0UtV-t'yh£tl&„ f 
LXm 19U/9 KCON 1 (4W? n ? 9 
m^CLUzimth. RCDai£SS2 0 9(4. D^7 

7 -b^fl-f- P R&l/# 7 AT 7 -fe Xff P C £■ A+> $il 
T . Hag|5 2 0 7 tCJU^J $ix£ RC DfflSff -f RC D E 
T£$&£$#6. #7A77-tXff^PC!4. 

*7A7m s *t s k v w " t vStt£ s it 

h^ftX'hh. RCD»J£fi#RCDET{i ? n<77? 

[0022] #3$fpjo#a U^SBfcWfci* k. RCD 
SJifegB 2 0 9 (4 2 o<7M y x- 9 2 0 9 a . 2 0 9 d$. 
l^2OC7)NANDir'-h2 0 9b, 20 9cKi«§ 
ill), -fWW209ali, #7A7*:?-teX{f-5f PC 



^tT2oC0NAND^-h20 9b» 

2 09c(4. *ft*h.a^7?-fe*fi^PR,RtMyM' 
-^20 9a<0{fl*tt-ttl-?«A*«-f-J:U 
#-y7VH"&. ^LT-fy^-?209d(i. NAND 
y- h 2 0 9 b<y)ttJ7jfi^S:Kte5^TRCD»JS1f^ 
RCDET*564S-fr&. lot. RCDilgff^-RC 
DET(4. P^7?^Xifc^<^£(c4oTffitt^£ 

ft. *7A7^*^«MtJ;-3tf-(Xi-7iP 
3*U>. f&fISP2 0 7(4. SIl^n-y^SiJffllfi^CKC 
ONl&^RCDffl^-tRCDET^SftaWLT, * 
<^{il*m^t& Sm2 yD7/ SWii-^C KCON2S: 
l^'X?2 0 3^?n>7?4Bl;:gt|&t4. #tL<(4. 
fftJI3l52 0 7liORy-hfcT*RS<l&. 
[0023] 02tCiS$ix^±at^ *-7y^l 15 

RCD,i», n->7?-te;MI^PR. #5AT?-te 
Xfl-f-PC, ?0-y?fi-fCLK£A:J]S*lT (RCD 

„ in -RCD> izmt&fmzmz%iwm9uy9 

iWttKi^DRCD*||4$*S. iiT, (RCD, in 
-RCD) #"0"J;9^£&fiT'£&i§lH:l4, ^lg 
S^n-y>/$IJWt^-DRCD{4, (RCD. in -R.C 

D ) if" 0 -CJb&i^^flHlkB-^flHR*^* . 

[0024 ] 03(4. m\<r)^'v7TUmUl 1 7^3, 

Ml 1 7(4. jjSl 1/^3 0 l&tJ^2U^^ 

3 0 3^fiffi-fl»« ^,\V-JX9 3 0 1 \X9xi",9mft 
CLKfcJBIfLT, ^^AT^-bXfi^-PCSrgg^o 

•y^KBitTDi^tji^-tirrai^-r^, mii^^^ 

30 1(4, ^n-y?ff-^CLK^ftx.T, \H&9u- v 9 
■y^PCLKIl 9xiv9m-%CLK(?)&t>±.tf9 

3 0 1(4. Hlfc*StUt»1^7M'^^l 0 3k 
K»H^I*«XlWffl*lfttW-f*. fcJC. fly? 

YV : JX9 1 0 3i4^-7Arh'U^CAS-SJE^Oy^ 
^flffiRTD 1 Jt'ttMfe-li-SWKWL. 311 U-v-X^3 0 

i/-i(ta^^-&^Tad„ 

[002 5] 3£2^jAX?3 0 3te?c>>y?fl^-CLK. 
tJ6§kt. mi U^^30 l<7)ai^ff^N3 0 2S- 

21^^^3 0 3(4. HlK*Sil/S*2^7M^S^X 
^ 1 1 1 k{iHI«)-<7)»^Wffl^S:*-rS<, ft; 
ft\ H2^7hU>''^^l 1 l(4^ : t 1 J-fe^(7)ai^ir- 
^^CU in fttt51^l»cO^*ft. «2L^^^3 0 
3 (4S5 1 V 'JX 9 3 0 1 <7)ft-hm^ N 3 0 2 £ C L„ in 

[0 026] 134 (4. ^fyPCASMWT, 
S 1 SUfeWfc: 4 ?> S D R AMcoS^Si 1 "?)^ >f 5 y^H 
RCD min (44T-J> , y, CL li ,li4tft 
0. RCD#2T&£. i6045(C, RCD^'RCD 
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.in CL#6fcS&b9* t-??) 
ajTJtfi^afift^ill) i: V ^5 £ t . HI 5 (4 . 
M«CAS^Cfc^t, HlUJiWciSSDRA 

(44T&D. CL 11 „!±4tJ)'). RCD#6"C*4. 
icoiotc. RCD*mcD„ in J: 9*il>*&fc(±. 
CL#CL. iB -C*&4 k^rot. CLO^^LtCT 

[0 0 27] 0614. mmSMfcJS SDRAM fcfc 

ftS. CftfclHHL*. CL*Jltfrffit:o&KBWil 
J4\ TfBCOjlOT'J)!.,, RCD.i^SDRAM 
^gtf*^A7j2ii.g> Ut- 776 0 3) . W:RCD 
*>iIS§ixi) (Xf776 0 5) . iXtRCDkRCD 
.i„fc^Jt«S<t4 (Xf77'607) „ XT'V 
7*6 0 7 fctiV vC RC P*>'R C D min X Itftif, 
CL(4 (RL P i„ — RCD) l^SSilS (Xf7T6 
0 9) . ifttfcfU m?.*f- v7'6 0 7t3i5V^TRC 
D*«RCD B i, 1 ja±-C**U?v C U4C L, in {;^$^ 
4 (Xf776 11 ) . 
[0 0 28] 3jj2g|fifeM 

II 7 (4 . *J6^£0m 2 mmmiZ Xl^X^-zVCASy 
f->'v'»ffiSrflli3t S D RAM»M7"n -y ?0T£> 

LTH70»2#afcWfc*ji.vt, HlO^l^WiJtlSl 
-®»«^4<l*lC«H-«flr^WtUT*i. 07 
fc*S*ifcJ:3t, H2*SfeMt4, 0 1 «Sf5 1 HffeWi 

ii. IM*9«S<0fc*>, ^2HJ6M^^W^fflW 
#SS 1 gjtftj: ISgiJSili.gp^to^T^^-tS .■ 
fc«f-. 07WSI23IM4. IfllME^a^flMI^ 
DRCD^H4*W71 5(C. @l^^y 
* 1 1 5fcjtVVi&«J>l>. i]*7V91 1 5(4, RCDS.1^ 
RSESrig^ntT- RQDtRSEfc^H^CBrfiflf 
#8£*lM>li? 1 3*2? O -y ?fflflht #D RC D Srlg 1 y 
7M/yX;7 0 3<0V^tTl/?t7 0 3xl;Mt 

S6^MRS^i:'<7)#g*^LTepJPSilSiOi>, —9 
0>»82rS*:l/CtS«>J5>;fl4. RSE(4. n-7 

T^-fe X#^<7)EP Jn*> L>-t>XT>77 QliM^f 
)l%tihtX<n<7 u "/?m^C L KO? n >/ 7Mfljrc 
£>&o -etTRSEJi, SDRAMtfO^gPi^U-Ceift 

[00 29] ^U*7A7b'^CA^ly7M/ 
^ ? 7 0 3 K «t -? "Ciig S n-CSS^ o ? ffliT 
D2»fe£ft&« ^tTS®^D-^Jf]RHicTD2 

[%6 ] TD2=RSE-RCD -(6) 
[0.0 3 0] #<7y?7 1 5<7)ff$ffltOV^T{4, 08& 
^L01 l*#fl8LTa*WCiftBB-fS. 08(4. 07 



<F>il*)V91 1 5£fi:flsWfc*-t@ffi-C£>3>,, 08 £# 

!Ht4f:. *»>y^7 j5tt. ^l^y^y^m 

80 1. m2#VyTJ>7'®8%80 3m/mWiffl80 
SZ^ffi-tk* %\i]*7VT-4 y^m^SO 1(4. RS 
E£^yhLT!£l ?n>y^«CNTl^§ 
#4. W,2t]^Vf^ y?"l3S&8 0 3t4. RCD£tW 

S3§80 5(4. S2?n*?Jill|jRCNT2frfei51> 
P 7 ?JI»C NT 1 £«j£LTl& 1 jfflE? a -y ?SJ» 
ff-^DRCD IfrL. m2?w?8im 

StC NT 2 #S5 1 ? o -y ?JH»J£SCC NTU 0*3 fc« 
fSlS8E? a . y ?j|?J^^DRCDtroV>tiJ«£ 

[003 1 ] f&lJ&^yr-f y?'ElS&8 0 1(4. ftfrffl 
7 ^WklfiJ+JV? 8 0 1 c * . *?S 
BJ3^)» 4 L V ^lUtWtC i 4 1 . IftfS? -y . N A N 
Dr'-b801a. 80 1bCT:ftS£*U>. N AND 
y-h80 1a. 80 1b(4. o^|^/PRDa 

y x r yriifttfi -§■/ p r c d £ zti^'ti 1 oco a 

Wi-f-fc-TS. fUNANDt'-h801a,-801 
b(4. ^n^«y7-7U?ti«&. a^SMi^-/ 

P R D(4n ^ T? -t Xfg-^P RCO A*>±^' 0 ffl&\,zm& 

Tyrii*nftWPRCD(4-t>'XTyr7-0 7 (07 

8 0 1 i4o 77 7-fex#^i0^4(c4 oTiStt-ftSn. 

-eyxryr^ ^-yvwt^-p s Eeojstt-zttc j; -oxft 

)m.fcZtl&. ZLXXVyfSO 1 c(4. NAND^ 
-h801a. 801 b<7)tti7]fg^N8 0 1 CDiSttBFal 

^-r^s^T . aHtiasrr«*'s*i.* ^ a >y ^fi 

-*i-C LKco^ n -y ? Jll^itSr*^ y h LTH 1 9 n -y ^ 
WB»CNTlfc'Wfi»8 0 5(Cfl9frt*. f^t.S 
l^a-y^^ScCNTl(4. t377?-tX^(?)ffl|l! 

*^-tyxryT6 o 7#>f *-77U£*u>£t<o?p 

•y?SfCLK»?n.y^WRSEJ:n. 

[0 032] m2* r >yf-'fy^lH]SS8 0 3(4. ftftW 

izwm? v &mc&ii >7 y ^ 8 o 3 c ^^ffi-r^ . 

W**U^HilflHcJ:6i:, I&a7'y^ai(4. NAN 

Dy-h803a. 80 3bt<ZXMtft%tL& > NAND 
y-b803a. 80 3b(4. a»lf/PRDS 
V 5 AiSSnf!^/ P C D 2r 1 o<7)A^fi^ t 

fUfyFy-h80'3a. 803bli?ox 
*7Ag«I?/PCDjl ■ 
*7A7;* Xff-t P C «i^±i>' 0 »gft: (Ct?LT> n° 

^*7lfi#N8 0 3(4. uryT7*xna^comnz£ 

->x;imikzix. ij?i,T?*.2*m^pc<r>m&Mz£ 

iXffimitZtlh* ^U*7^803cll NA 
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ND^'-h803a. 8 0 3 b^tH^jfi^-N8 0 3iD*g 

n -y ? lUffl^C N T 2 8 0 5 £tt*&"f & . fto 

"Cs «rieSS2^n-y^S8ftCNT2{±. 

[0 0 3 33 08 Dj|llSfeHi*%±ff 80 7 Ht, n>7 

7 7 -te Xfl-f- P R £ 5 A T 9 -fe Xfl^ P C £J6g 
LT. P»>!iWfS^/PRD^^{i;*7A!iMfi^/PC 

#3££S8 o 9(i^yx7y7>f *-7VHt-*§-P SEt 

h mxh^x. *<vmm%mm±m 1 o t uaai^t 

8 0 7 t^fWqfcwrrillBHT**. i9J#it5 

fc. D^jittfi-t/PRDi3t(i*7A@^nm#/PCD 

[0 0 34 3 01 Oil, @8«SS2!S«Hi#^«8 0 

9 *^ftwfc^-rni»0-c* s . 0 1 o zwm h t . 
^yxry7';s»fi^/PRCD(j, -tryxryr^^ 

-TVUf^PSEfcJfrgLT. A/kXfc LT?£££:fxl> 

m-^xfot. L#»U *>x7yrss]fif/PRCD 
<7)-tyxry7M ^-TVMi^-P S E^jfcgJi. S£ 
»100 1tJ:SjBB©raTDELS:W-r.5. #*L< 
<i. jISEBSaTDEUi. *5A7^Hr^^^A' 

j .y1-tP'?-y#y''Ztl&<nl l Zfrfr2>m®X°»>&. % 
LXWmffiTVEUi. »^07?S»T1^ 

n -y ? ff *§r C L K § ft £ BUS?* 

[00353 01 Mi. Wl<r>t)*7.v91 1 5'£gttW 
fc^-ffeO0ffiT&!>. 01 \ <M]*7V$1 1 Ifc 

110 1(1 ft*W{C3o«7)NANDy-M 1 0 1 

a. 1101b. 1101c S-£tf. NANDy-U 
1 0 1 at±. n>?7?-l:^^MW7A7?-fe^^ 

«te$ii4i:aHab*ii*ai*®*N 1 1 o 1 

NANDy-M 1 0 1 b. 1101c 
ti. -etl-fftNANDy-h 110 1 aWffijIjfi^N 1 

i o i ai^-t y^7 y r%mtm p R c d £ tufti 

imAjlimt1-&, f LtNAND^'-h 110 1 

b. 1 1 0 1 ci±. ?UX% y7'J\sZtl&, fih>"C, tfii 
aS 1 1 0 1 OttJ7J<t#N 1 1 0 2(±# 5A77-fcXlfr 

rt^*PSE*;^L/t#gttflss*i6. y^y? 1 1 
o 3tt. mw&i i o i<oaj7Jit#N 1 1 o 2^ffittE 

ISITSfe&Sil?) ? o >y ^fS^-P C LK^n >y 



Sr^^yht*. -tLT. 01 l<7)m&im2!gfclft 
WfcS 1 1 0 7. 1 1 0 9(±. 08(035 1 &tfSS2>8 
MI«feg|580 7. 80 9fcffi-<0flMi£t>oT:RJS 

[ 0 0 3 6 3 0 1 2 t±. *%W<0fE2iaSMfc i 4 S D 
R AM^fflUS C A S 5f-yv$l|1»75i£ fcjjrt? P-f\ 
-v- hT'fc S . iix£#£(LT C A S 7f V xfflWSrS ' 
towciftBJJ-f* fc . Tte<DiI 9 5frt\ RCD 
S.tXRSE3&>'SDRAMc7JrtgBtfcV^Ta^$KI> (X 
T771203) . RCDfcRSEfcjWttfcSft 
I) (XT7 71 205). fjie^ryri 2 0 5tfc^ 
T. RCD#RSEJ;M$<. Rry^WkftW^'? 
o y ? UmWY 1 JjLhTJMxtf, C L{± ( R L oin - R 
CD) (CjfcjgSflS (Xf771207) . ttUzM 
L. RCDA>RSE1U±. ^^{±^C0^*W^O y 
^JSSBSSCT 1 i O/hS Wltf, C UiC L. iB KJfcSES 
fiS Uf77l20 9). *a?B<o3Si|lit0ytii& 
SDRAMti. RCD ain S:SDRAM^hgE*^MR 
S^h'Sr^LTA^t. RCD >RCD ain tS: im 

L, *«0lS*CJ6tTCLS:ilWrr&. itLtMt. * 
JHB0>S2$BtMfcJ:SSDRAMtt, |5!«^#^ 
t U e*T" RCDSy'RSE Srifjg Lt Itffi L . %cr>%i 

[00373 

[ fmvtoSk 3 W±^<7t: ioC. *%0J^O SDRAM 
ay'CAS7ryv-flJ»7fffiCJ:§t. SDRAMfcfc 
^"C, ,-KX-r-y KC AS ^T-y^Rim^C AS 7f 

[0ffi«^#»y13 

[01 3 *JHH«0»lSat«lcJ:44f^7 s 'v FCAS5 
ry^fg^ffi^Jt S D R AM««fi&7"P -y ^0T'J) 
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